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^-Hlo].^(opto-via hole)* 7\^-z>}±r ^ ^ #tiloj-^,§- ^-Hl^ 9l$5\3.7)& 

3##(CCL) ^Hl ^-g-^H ^M** 7>^^ ^1; ii) #71 4<r3 

«lo>^^ vfl^ j£^Kr #7)1; iii) #7] ^ ^ Jf 

£* ^ *J ^sfl £)5L sfl^^ #31; iv) #71 sfllH ^ 

£ 4^ -S- 3^**13 ^ <r*l A>-g-*H 3f^Rr #31; ^ v) 

t>Kl- #7l ^*M1# ^lTl^H ^io>^ 7}^*\?e #7111- 

^ ol^ol^d-. £ ^cfl ttfe^, Sl}^-9\-9] ^#3^ %5,li}^o\] 

^1 <&IL5L #3L^ <r ^31, *fliL ^^oil Jf^-S^ ^SL^S* #<y^ 

£ 2e 

^M*, ^^^^71^-, E0CB, =1 
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#«l 0 r^§: T^l^rfe ^iflslS^ ^ 7}^ ^ {A printed circuit board with 
opto-via holes, and a process for forming them} 
15-^ ##tr 

£ l^r fj alA} n>o]a.S. ^ A>-g-^- ^-f fi] «1 i+E]-iflfe SL^t}. 

S. 2a vfl^l £ 2f^r ^HH ^3)3)3.71^: #«1<>>1- 

£ 3a £ 3f^r Cr^r ^*HH ^^2)3.71^ ^#5] ^\ 

10, 30: 9\%- PCB 20: ifl^ PCB 

11, 11', 21, 24, 37: 12, 12', 22: °fl^Al ^<g# 
13, 23, 38: ^^^1 14: 

35; ^•SSrSS] 3^ 36; #efl = 

39; f^fl 
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<11> ^ o. -£tijoj.^g. ^Wl^Hr % 7}^- ^^ofl ^ ^ AS., icf 

<12> PCB(^l^S]S7l^-)^ ^]ifl2]S $H <^&1 #7};*fl# 4 

A ^WMl ^ TV1- W]5-*l 7M^1^E] ^ -i-Al7l 

<13> ^eflofl^ PCB* 3)^. A ^(Patterning)§H PCB^ 

vfl^dnner Layer )/sq^ (Outer Layer)^: ^^r^M-, (Polymer )Q 

^(Glass fiber)!- <>l-g-*H ^Jl!- ^ PCB vfl 

°fl ^^Ml o]m. E0CB(Electro-0ptical Circuit Board)SfZL tr^f. 

<i4> o)^ E ocB^ srflBi^ t§^i& tfEflofl^ ^ -H-e)^ ^<ytr PCB1- 

^H, ^7l^<?] AiJifir l^lif €*fl*ri S&tr, EOCB^r *L^-°\] 

i= ^HH^ ^JL4^ 0]o)Ei ^JLS <y £\ 511 <>l<j( interfacing)^^ ^cf. 

<15> ^ti]o>^£- ^^1- PCB vfl#£] #JE2}-5. ^7 r ^ <y<^ofl <^^§})^7l ^tl T3fl7l] 

efl °l *1 (Vertical -Cavity Surface-Emitting Laser; "VCSEL"^ f-) ^-o\] £ 
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^fe 7}^ ^ PCB^ $5.^3- ^ *1, £}^<L 

S.^-S] qlfos ^S^r fSt ^Sj-jl ^Jit -§-°l^l #W *r 
^-fM*(0pto-Via Hole)<>l -S.^^. 
<ie> oie^^i A>-g-o] ^.^4 A-^!^ ^;go] ^oV^iofl ccfe^- cflolEi 

-g-f^Ml sl^Jl, ©IS °]tr cfl ^(Bandwidth) ^-rfl<2]- ^SL^el^ Jl^s)-7> 
-S.^^°fl ttf^ ^ ^e^H^ (Optical Interfacing)^" ^ ^ n^fl^S-A^ E0CB 

7> ^iL*Ml 51^4. ^, PCB<>11 A^ol ^71 AjJ^r 7l7Hl5S(GHz) Cfl^oflA^ 

Jl^ i^H 1 *H ^Tfl #-E(Electro Magnetic Susceptibility; EMS) 2]*fl ^1 

tV-a: «>7l nfl-g-oll, ojeltb EMS *lltr* ^ # ©lt^H^M ^s)^ 

4. 

<17> ol^r> ( £ 1^- ^-S*H, PCB °j^5)lo]^ ofl* ^^«Vcf. 

<is> £ 1^: a J «>A> n>o]a.S ^ ^ (Beam Reflecting Micro Mirror)* A}-g-S}o} a] ^s. 

*y*Hr ^ ha^v^l sack 

<19> ,£ 1-g- ^^r^, ii— (2)S--r-E"| ^7l -<0S7)- °i7>£)^, ^ S- 

l-(3) vflo^ efl o] *| cfol^^(i)s.«-E^ #a}Jl7} °}%- ^ 

(8a, 8b)» 7]*\ PCB tfl<Hl #<%s\°] 31^ v}°}3.3, nlei(4a)l- #*fl ^a>^4. 

^(8c, 8d)» 7]^ ^ £^(7) vflo} is ^01^.^(6)3. ^^^cf. ^7H, ^£^s. 
t^S-E. 3<H (waveguide 
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core; 5a, 5b)# f-*fl #^4^, °1 3.°]^ #*V¥-<fl S.^S. #2fl^( waveguide clad; 9) 
A *g^4°l 91^. 2Mr^ H=(2)S.-^-Ei a]Jt^ ^Jil ^ 

3^)4 * EH ^7l^o] a}-^ ^^-S]<H -<^4 H = ^^-S]7ll 44- 

<20> Ziedcfl, ^^tl E0CB<^1 tflt!: 7fl^ol ^-^4 10VS 4tf°l ^l^^-^S ^^al, 

4^ "o^^-S. PCB<=>fl #^4^*1 ZL^Jl O^Tfl ^13^^- 4-¥-*4 Si^H 
tflSfl ^43*1 5a^, 3=1*, ^ "<H=H ^ PCB 7>^- «J-^oi 

^a^)^ t!:4. , ^Htb PCB ^#4 st-^^f- -^^1 4€- *fltb-8: <S ^£-1=- 

*}7] 4*H ti W* ^ £4* 3^ ^iL^oj OJ4. 
<2i> ^sflofl^ pcb^I ^°J4^r #5143. i^}2} -fre] ^-fj-7> PCB 3*43, 

^ ^\ ^4^1 4^ 71^ SE^r €■ «Jo. 

^ ^ ^^-S-S, 4 ^<H1 4^ fa|oHA AjEfl^ O.^. 4-5. 7^§fl0]: ^4^ 

l^o] 01^314 ^ 7l#3 44] 

<22> ^-7l*v «H^*f7) 4tt ^#-2-^4, ^4 4^f^ 4^3^ 

^#4^r #JE43.ofl 4^ ^4 <&33 < ?1 ^l^l* 911 ^ ^tri, 4 

S- s-a^i «-44^ #<*m <r Sl^ #«14«-* ^4*Kr M43.44: ^ 

7r^ 4^*r4 4t!r 3°14. 

1^4 ^ *)-§-] 

<23> ^^71 4^ =^4^3- 4 , £ 1^4 4€- ^-4 d >* 7>^- ^ 
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3£r. i ) % 3*#(CCL) #<i = *1~8-«H 4=K^ tilc>^o. 7 ^}^ 

^1; ii) ^>7l ^<a] y]^>l-^ 51^-*Rr ^1; iii) #7l ^ #^ 

£ ^Hf^ 5=^€ ^ £ ^ ^ofl <^ Sfl^-g- *§#*Kr ^^1; iv) 

#71 SIS 2(l^ol Jg. ^f^g^ ^ ^a}-^- A>-g-^H *\%.-5[ 

$r ^1; ^ V) Wlo>^ ifl-ao^ ^- 7 1 ^] ^^5. ^|7l*H 

#7] v) ^Tflsl %wloV^ C0 2 3H*i 7]7fl^ h] e ( mec hani cal 

bit)S 7}^ 31, #7l ^HloV^ol ^ofl 95% ol^o] 

Wl^Vl- 7>^ ^f, i ) *|<3^-, ^ #71 ^<?!^-2l #*BM1 ^ol oj^^l ^ 

3##(CCL) #^1 AA $3- $\Q-Br <§^*Hr #7fl; ii) #7l sis. ^ 3 

3*MI* *l-g-*H i^v ^*Al7l^ cj^l; iii) ^^oflA^ 4^0] ^7l 

3 ^-Ol^S.^- ^AHl 1^ 7>^-^ ^-Tfl; iv) #71 l^V S.^ 71-^-^ «1 

°f*^ #7)1; v) #71 Sj-^S] ^^o} Aj-Jf ^ sr}-^*] 

=1 J^-fr ±% * ^4 ^ofl s\si sfl^^ ^*Kr #7fl; * vi) 2*1- 7>^- 

^|2 %al^>#* 7V^>^ #7)11- ^l^-^^l^. 
^7lAi ( V ii) ^-7] ^wlol-^ofl c^-i- ^SJ-ji, (optical waveguide) -I- 

^Rr #7fl-& ^7>S. iWfe ^-g- ^j-c}. 
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<29> ^ofl #-£*}-S-g- T^l^fe ^]iflS)S7l^, a) 

Aj-g-^ 7>^3 4^ ^l^Rr * 3^#(CCL); b) #7l 4*-^ ti] 

3 * ^#Al7]^ ^ ^71 ^aj-^); e ) iflJMH ^ 

<g ^ ^smi* ^t^h $-33*=- #«1<>}*; ^ f) ^-7] ^-tiio>^ ^ ^KlJLl- 

<3l> ^7^, Aj-7] ^-Hiol-^ C0 2 efl°l7i HL^r ^1 741 ^ 7}^ ^ 

<32> <^7l^ ( s& 7 ] %tilo>^ol l£s$# Jf.°)6)} 95% ol^Vc} ^-f-J^-g- £fe ofl 

^7] ^7.fl» ^7>S i^-f- ^ 5a4. 

<33> *V^, ^ofl 4€- %£4S.-§- ^wl*Rr ^^S)S7l^, a) 

^ ^71 Aj-^ofl og^^i ^wl^ ; z}-z}- Sis. 3xflHol 

^ ^ 3f^(CCL); b) #7] sis sfli=ioi ^ ^^^ei ^ 3^71 

^ 3*MI; c) S]*HH 1^ £f 7>^-£ ^71^1 Hlo>#; d) ^*1 

oflA-1 £ 7 }^ «1 0>^5^ ^AHl 7V^^ afll ^-tilo>^; e ) #7] 1 

^ =1 7>^£ ^21 ^71^ tilo^ ^ ^-tilo>^ ^ rto]] tg^<£ f) 
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^71 4^ & W ^ £^4 *h£°\] ±% g +\A o^sfl tg 

^4fe sis g) dt^4 4*HH 2*} J=l 7^s)^ 4^4 ^12 ^ 

h) ^"71 *fll * 42 ^«lo>^-g- ^-«fl ^iJllr <d^*>^ #5.43.* ^€4. 
<34> <*|7H, ^>7l *fl2 ^W^o] fg^ig 95% 

# *fl#4 ^4 ^44# ^7]-3 4 s Sit}.. 

* ^^f- o.3^1, 4^f4 433-£-3. 3^4 #£43^1 £4* ^4 



<37> (*fll ^Alofl: 4^ #4c>* ^) 

<38> ojs}, ^ ^4 ^HH 4€- ^1^2)371^ 4^4 %«14* 7>^ -i^tb 
4. 

<39> J£ 2a vfl^l £ 2e^r AA £ <4€- ^ifl437l^- 4#^ ^«l d >* 4^ ^ 
* £43 J13 ofl4*H=- £^*^14. 

<40> 5. 2a^r ^ ^^4(CCL) £^-§- 4-§-*H «14M 4^4fe %-$c £ 

SU, £ 2bTr #4 ^4 «14M £^4^ « £4*H, £ 2c 

4?1 51^-4 -¥-Sr^- £# 3? ^4 ^*fl 4s. sfl^# *l^*Hr h4*Ml 

$14. £ 2dfe #4 43* ^4 ^441- 4-§-*H 3 
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%-*}t= E^H, £ 2e^ #*Wt-(optc-via holeH ^1 $x}<>\} ^7} ^ 

^ ^(12)4 zl ^«Kll)°l <£m± CCKcopper clad laminate) HfS 

V\. c^ 7 }X] #7}??\ tijo}^ ^>^<y PCB£] ^H-^ ^°iis}JL, %^}^^r ^^3. 
°\] $\$\*\ ^7l^ ti]o>^o] al^Jic]-^ 3.7]) ^€ 

<42> o]^ t ^-71^ ^-o] tilo>^ofl -^-^^(electroless) ^(electrolytic) 

^S] i^(Cu plating)* $tKJE 2b #20. ^nfl, ?1 £^ ^SH ^*fl #7} «1 

*V o]5^ s^S. 4^ ^ 7l^ofl tfl*IHfe ^Ml* -M^^r ^^4. 

S^Sefln(prepreg)l- ^r-g-^M , 1*1- 3^1fH=K-E 2d #2). 13£- 

^^MlS^, ^#5]^ Z}-^ ^£C^ ^ ^ g:- ofl^M ^^#(12')4 ZL # 

*HM **Kll'H CCL ^Hl = 13, 5.^ ^ SIS. sfl^ *g^o] <g-j^ «7>, 

3^ 2fl^ HL^r °)14^1 €^(12) ^ Zl #t?HLo]l ^M>(H)ol C CL^ £L 

1*3, 51^- ^ S]S 3fl^ ^jol ^^21- 5fl^ 

27-11 



1020020081236 #^ Q*}: 2003/1/16 

ol zj-zj- ^Efl 7 > olnfl £ 2a ^fl*l £ 2d^ #sflS] ^jzJ- -fr*}**^ 

^14 ^6] is> C0 2 3H*1 71^1^ alm(mechanical 

bit)3. d4 ^ 7l^^cf(J£ 2e ^, #7] 3*MI 

1- ^71S>J1 #«14-fr# 7>^-*>7)l €4- O]*, ^7]4 £o] ^ofl # 

*Kl5)« ^JE 54-^(51 2f #20, 3-*>(15)7} jf^ofl 

(14)1- ^t}7\] £4. 

# 4S- *Hl ^*HHH, S. 2a ifl*] £ 2f4 £o] tg^^ PC B^ % 

4# PCB^ ^}-§-€ <r $14. 



(*fl2 ^A]«fl: ifl^ ^) 

£ 3a ifl^l 5L 3ffe ^ ^afl 4& #^°fl 4€- Slifl$3.7l # iflf^ # 

£ 3a £ 3f* ^2:*M , oijS-Al ^ ^o.^ o^o^ ^o^o] 

<a i4l^(22)4 ^1-^-^1 ^^"(21)^1 CCKcopper clad laminate) #°fl e4 £ 

£ 3] 5. ^tb4(£ 3a #20. 

3^4(s. 3b #2). o^7l^ h^^-j: 23^ z]-^^ 3^*1*1*=- ^aMMtj-. 
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7)711^ ^ 514. 

<53> OIJJL, g2}. ^ ^Efl^ JE^-^O] o]^^£^. ^5)] £ JjL£«j] *Vcf(£ 3d 

#2). 

<54> ^-71^ ^-oi £^-o] 01^.0^^ #ofl cfA] 3fl€* ^ WC£ 3e 

#2). °H, h <2}- ^ 5\3_ ^5)t)) ^Cf. 

<55> o)3f t 2*}2\SLS. =1) 7}^*H i^" ^ Wo>^ 3f 2=. 

, ^i^tt £. 3c^ l*} 2=^ 7}^- -4 2 *> 7>^°fl ^sfl ^-«lo>^ ^^afl^cf 

<56> S. 2a ifl*l £ 2eS* «1H*>^, PCB^ vfl^ofl ^- W ]o>^ 7$°-^ ^ 

*fll ^HH^ ^Ml* XlT^}^ ^-«lo>^^- 7}^-*}7fl SM^, XI 2 ^*HH 

<57> ^tgofl trf^. X| 2 ^HHH, £. 3a tfl*1 £ 3f4 go] PCBtt # 

4* PCB2] #AS A>-g-^ ^ 

<58> (X13 ^ AH: Jfd* g xfl^ ^ 

PCB» X|2:*Hr ^^0.5. oflAl^Vfe £^1-^4-. 
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<eo> r£z\ t %*]<>\&o] ^€ ^lf^ ±% ^-£4^.(35, 36)1- 

2f #20, %£^S7V ##(10, 20, 30)71^ ^x] 3*M1(38) 

S. 3^«H 2*1- tl"4(-£ 4a #20. <^7H, ^-£i4-S.7} -f#^ PCB^ ^#(30) 

* $1#(10, 20)^ *il 2 ^(30)3 ^-*>«-ofl ^<fli| 

^(10, 20)^- ^71 ifl^(30)£- 43. 43 ^ 

ns. ^€ ^ ^71 ^#(10, 20) *>°H 43 ^Ifol ^ ^1^.. 

^, ^je-2}-5L7} #<gs]fe 4# PCB^l ^ofl vfl^ ^ 4#1- 43 <|^*H 3 

43 7>^-§vtii €4. 

<6i> 4^1, £ 4a^l BS X^jg ^H>(37) JfM: ^ ^ ^sfl *fl7l^( 

S. 4b #20. ^, ^Sfl -*7l ^til^ CCL ^Hl #7] $\%a0, 30)^ 43 

* #7] 4 #(20)4 2*> 3f^Ml 5)4, PCB ^^H^ ^- SlEl*M^-£. 

W °J°^ 1^-8: ^-71 ^«H37)^- *ll7i*Hr 

<62> ol* ( ^4 ^7fl (39)1- ^14^ C -y^^-S. *H 

#4W(H 4c #20. #7l ofl^4 ^4 ^^1^(39)^ ^-4 -g-4^711 *r 
^ f4£7f 95% °l#oi ^ol 4^-3144. #4 <y<^(CHl #^1^(39)1- *fl-*M &-2- 

3, °J ^JlS y^fl 4^f4 #21^?] ^Tj] «V 7 ] 4§-o]4. 

<63> t^ofl, £ 4d4 ^ D4 44-*-i- ^W-. 4^, 

£ 4d°fl ^€ 4 6 >*4 tfl^ofl £ 4 e 4 gc^. ^ £ ^ ^^4. 

47H, 51^iL 40^ £^-8: 4-4\fi4. 

<64> 4^-°fl, 5. 4f*fl h^i^ 44 ^o], a^si^ s\s. sfl^d^- ^^^cf. 
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<65> p>*1 , e^l^SC solder resist; 41) ^ ^ ^(gold plating) &^*\ 

3* tb4(H 4g <^7H, #4 e^l^H(41)^ 5>l#^r ^Jf^ ^ a^HlS. 

^-Ei iJi^7l ^Sfl ^^#^-g- 51£*Hr 3W^ f 5E$, ^#3^r * 

(PADW ^^-fr ^^}7l #n # 51^- ^Bjl- tb4. 
<66> M. i^-^oll 4€- 7>^- PCB^ vfl^ *2 sqf^ ^ ifjEo] # 

wM^i- ^^-^l7l7fl #4}jLl- PCB^ <#^3 °- 

<67> ^. ^ofl ^wloVl-^- ^ti]^ <yifls]S-7l^: ^ 7>^- ^1 ^-71^3: ^ 

<68> £ ^Tgofl 4^ ^-y] ^4*Rr <?I«S7l# ^ 7>^ ^ PCB^ vfl# ^ 

^ %J£4s.t- -§-4*1-7)1 #<a^- ^ 5U4. 
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1] 

i ) & 3^#(ccu #<hi m# Af-g-^o^ aiofi-^ 7}^^ 

iii) #71 ^ ^ 5i=& ^^§- ^ §1 ^1^ ^ofl 

SIS sHH£ *§#*Hr #31; 

iv ) #7] sis. sim°l 4^ ^#^#^1^1 *d<£ ^X] Af-g-§> 

V) Hlo>^ tflJ=Lcq ^-71 ^1 ^7l*H 7V^>^ 

#31 

2] 

#7l ^Sl Wlo>^ n] ^tiloj-1-^ £ - i^SRr 3* ^ A 

[^T 1 * 3] 

*U*cHl sa^n, 

#7l v) #31 31 ^-alo^o. C02 £ - 7l ^^ wlE( mechanical bit)S 7}^ 

Sl^ 3* ^8 ^Wlof^ 
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#7l #*W*°1 Jf^ofl 95% o^S] ofl^A] ^11- ^1*}. 

5] 

i ) ^ #7l ^^ofl ^-«H og^^ 4-0^ ^ 3##(CCL) # 
oil ^ s)S ^SRr £*H; 

ii ) ^71 S\S. 3fll£ol *§>g^ ^- ^^l* A>^><^ ^^Al7l^ 

#31; 

iii) 3l*HH ^Ht^I ^71^ Wlo>^3l- %ylo>#^ ^-Alofl i*> =1 7}^-5\ 

£r ^711; 

iv ) #71 l*} m 7>^^ WloV^^ tfl* o. t^||; 

v) #71 *Hr3 ¥ #4 £ 51^ -¥-^ ^ g *3 

oil 21*11 3] 3. 3fl€^r M*Hr ^711; ^ 

vi ) 2*1- 7>^-o.3. ^<2l *fl2 #*1<4*^ 7>^-*>^ ^-741 

# 3E#*H ^l^^m ^"SSl-S-g- ^-Hlol-^ 7>^ 
[^T 1 * 6] 

vii) #71 ^tfW^ofl *§^z>}Ji, %^3. (optical waveguide)* -f^-^ 
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7] 

$7} %*)o}&-o) JjL^ofl 95% o]a o Vo^ g±r #^<s}- 

8] 

a) Hit ^-§-^ 7>^£ wlof^ ^«l*Kr & 3f^(CCL); 

b) 4>7] «W*£l ifla* *ofl ^5}^ 

d) tf7] 3}s ^ *}#ai 71 ^- l<g <^*| 

e) d^s] alc]-^ vH^-^a-^ ^>7l ^1 ^^l* ^ItI^H <8>8s|fe ^1^; 



Til 

7^ 



f) ^-tilc]-^^ -g-Sfl ^-AlJil- #5^3. 

9] 
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[3^8" 10] 

5LS)-3--&- ^-tilo>^ ^-til^ °] 31 3 3.71^. 
11] 

#7l ^wl^ol ^cfl ^s)^ 95% <>l#sl ^f3^§;-g- #~ «\}^*\ ^ 

12] 

tg^s]^ 4*HM ^ 3^(CCL); 

b) #71 siS 2fl^ol ^ m ajf^lfe 

c) l^V =1 7>^^ 4^r3 ^7l^j Hlo>^; 

e) #71 1*1- =1 7}^& ^fil #713 a)o>£ ^ *JU ^-al^o] 

f) #71 *Hr3 ^ ^ ^-¥-^^1 ^-^-^1 ^ ^ #3 

ofl o^gfl ^#si^ sis. *il€=§s 

g) 4i^2l ^*HH 2 ^> Hi 7>^-£)^ ^2 ^-Wlo}!-; * 
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h) #7| afll ^|2 %n t A JM ^^Hr 

13) 

ofl^i ^) ^i*fl» ^7>s. its}^ ^-£4s.-§- #wW*-8: <yifl2]S7l^. 



27-20 




27-21 



1020020081236 



2003/1/16 




27-22 



1020020081236 



Qz}: 2003/1/16 



[-E 3al 



21 




e 



mam 



[5L 3bl 




[£ 3c] 



22 



i 





21 




3d] 





I Si 3e] 





27-23 



1020020081236 



^ «J*>: 2003/1/16 



3f] 




27-24 



1020020081236 



#^ 2003/1/16 



[-E 4c] 




39 



27-25 



1020020081236 



#3 2003/1/16 



[5. 4e] 




27-26 



1020020081236 



#3 2003/1/16 



[-£ 4g] 




27-27 



